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The histologic presence of benign dermal nevus cells in contiguity with primary cutaneous melanoma, as a distinct
population separate from malignant melanocytes, was evaluated in a large referral data base. The melanomas were limited to
superficial spreading melanoma (SSM) and nodular melanoma (NM). Overall, dermal melanocytic nevi were found
associated with 1126 of 1954 primary SSM/NM (57.6%). When the melanomas were stratified by tumor thickness, an inverse
relationship between the presence of benign nevus cells and tumor thickness was found: 64.9% of tumors less than 0.76mm
and 64.5% of those between 0.76 and 1.69mm were associated with dermal nevi, whereas in the thickness range
1.70–3.60mm, there were 45.6% associated nevi, and in melanomas greater than 3.60mm, there were only 32.0% noted to
have nevus cells. When melanomas were separated by nevus type, it was found that 41% were associated with an acquired
pattern nevus, 38% with congenital pattern nevus, and 21% with dysplastic nevus. It may be concluded that 1) the histologic
presence of nevus cells is a common event in SSM/NM; 2) the association of melanocytic nevus and melanoma is more easily
demonstrated in thinner tumors; and 3) acquired pattern nevi, congenital pattern nevi, and dysplastic nevi are all potential
precursors of melanoma. J Invest Dermatol 100:322S–325S, 1993
The association of melanocytic nevi and melanoma has been an area of
recent interest, initiated largely by the description in 1978 of melanoma
arising in ‘‘heritable melanocytic lesions’’ (now called dysplastic nevi) by
Clark et al [1]. Earlier reports could be found of the association of
melanoma and moles, especially in families [2,3]. This association had
even been noted in the 1800s; however, the observation of dysplastic
nevi and the description of the dysplastic nevus syndrome [4] focused
attention on these lesions as potential precursors of melanoma and as
markers of increased risk of developing melanoma. It was hoped that the
ability to identify risk groups for the development of melanoma [5–10] –
including those people with dysplastic, acquired, and/or congenital
melanocytic nevi –would allow earlier diagnosis and improved survival,
a hope only partially fulfilled.
Nevi are present in the majority of light-skinned people but are more
common in patients with melanoma than in control subjects [7–10]. In a
review of multiple reported series, Elder et al [11] found that patients with
cutaneous melanoma gave a history of a pre-existing clinical pigmented
lesion at a melanoma site in 18–85% of primary melanoma cases. Such a
range is of little use to either the educated patient or the patient’s
physician in trying to determine which mole, if any, should be
considered a potential precursor lesion. It is difficult to know whether
the history from a patient of a pre-existing pigmented lesion represents
early melanoma or a benign nevus. From the demonstrated difficulty of
accurate clinical diagnosis of melanocytic lesions [12], it would seem
that the appearance alone is not uniformly helpful. Some patients report a
definite stable lesion undergoing a more or less recent change [13], and
such an accurate history may well be related to malignant transformation
in precursor nevi. The history of a pigmented lesion present since birth at
the site of a melanoma seems somewhat more accurate, especially when
confirmed by photographs or questioning of parents [14,15]. Now that
dysplastic nevi have become a focus of attention for evaluating precursor
lesions, a consensus of clinical and histologic definition is needed.
Studies of combined clinical and histologic features seem to allow a
more accurate diagnosis of dysplastic nevi [16]. In part because of the
lack of uniformity of definition, however, the reports of histologic
melanocytic dysplasia in association with melanoma range from 5 to
36% [11,17–20].
In addition to clinical judgment of either patient or physician, the
histologic presence of benign nevus cells, whether dysplastic or not,
as a distinct population separate from the melanoma cells can also be
used to assess the association of melanocytic nevi and melanoma. The
purpose of the present study was 1) to determine in a large referral
melanoma clinic the incidence of various types of histologic melanocytic
nevi in association with primary cutaneous melanoma, and 2) to test
whether tumor thickness had any bearing on the ability to assess the
presence of nevi.
MATERIALS AND METHODS
Data Base The computerized data base of the Melanoma Clinic at
the University of California, San Francisco, was searched for patients
with malignant melanoma, superficial spreading (SSM) and nodular
(NM) types who also had information concerning the presence or
absence of an associated benign melanocytic nevus. A subset of the
data was searched for type of nevus.
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The Melanoma Clinic has entered clinical and histologic data
prospectively since March 1971. A total of 3450 patients have been
seen with all types of melanoma at all stages of the disease. After
excluding unusual types, unknown primaries, and 206 patients whose
pathology was inadequate for evaluation, there remained a population
of 1954 patients with SSM and NM who also had adequate histologic
material for evaluation of pre-existing nevi. In the data base, tumor
thickness was measured by the Breslow technique [21].
Definitions
Tumor Type: Histogenetic types SSM/NM were classified in routine
hematoxylin and eosin-stained sections using the original descrip-
tion of Clark et al in 1969 [22]. Other types, such as lentigo
maligna, acral lentiginous melanoma, and unclassified or unusual
types, were excluded from this analysis because preliminary studies
indicated that types other than SSM/NM had such a low prevalence
that no analysis of data could be made with regard to these types.
Associated Nevus: The dermal component of a melanocytic nevus had
to appear as a cell type distinct from the melanoma cells to be
recorded. To avoid confusion in differentiating in situ melanoma from
junctional nevus, the junctional component was only considered in
dysplastic nevi. The dermal nevus was recognized by smaller size,
absent mitoses, orderly pattern of growth, and lack of lymphocytic or
mesenchymal (vascular and/or stromal) host response. Melanomas in
which larger tumor cells gradually diminished in size at the base were
not included because the distinction between two cell types, as noted
above, could not be made.
Nevus Type:Whenever possible, the associated nevus was classified as
acquired pattern, congenital pattern, or dysplastic, using the following
definitions [23]: 1) The acquired pattern is present within the epidermis
and/or the expanded papillary dermis. It is orderly and confined
laterally as well as at the deep margin along the papillary-reticular
dermal junction. 2) The congenital pattern nevus extends between
reticular dermal collagen bundles and is closely associated with
appendages, especially pilosebaceous units. As used in this study,
nevus cells do not need to descend into the lower third of the reticular
dermis, as suggested by Mark et al [24], if they exhibit the above
criteria. This is a histologic pattern, not necessarily correlated with the
clinical definition of ‘‘apparent at birth,’’ as discussed by Rhodes
[13,14]. 3) The dysplastic nevus, although considered ill defined by
many and nonexistent by a few [26], is nevertheless not difficult to
define. The generally accepted published criteria were followed
[9,16,18,20,23,27,28]. These include lateral extension of an intraepi-
dermal melanocytic proliferation beyond a dermal nevus; disordered
architecture of the epidermis; a cellular-mesenchymal host response,
including angiogenesis, fibroplasia, and cross-bridging of adjacent rete
ridges, and the presence of atypical individual melanocytes in the
epidermis. Because of the characteristic pattern of epidermal ridge
pattern and junctional nest cross-bridging in dysplastic nevi, the
junctional changes were considered an integral part of the diagnosis.
RESULTS
Incidence of Associated Nevi In the overall population of 1954 cases of
SSM/NM, 1126 showed histologic evidence of an associated benign
melanocytic nevus (57.6%).
Incidence by Tumor Thickness When the population was stratified by
tumor thickness, the numbers of associated nevi decreased as the tumor
thickness increased: 64.9% of tumors less than 0.76mm and 64.5% of
those between 0.76 and 1.69mm contained associated nevi, whereas in
the thickness range 1.70–3.60mm, there were 45.6% associated nevi
(Table I). In melanomas greater than 3.60mm, only 32.0% were found to
have associated dermal melanocytic nevus cells.
Incidence by Type of Nevus and Tumor A subset of 808 patients
from the above population had data entered on both histogenetic type
and, in more recent years, nevus subtype (Table II). There were 714
tumors of the SSM type, which were analyzed. By the preceding
definitions of melanocytic nevus, 42% of the SSM type were associ-
ated with acquired pattern nevi, 35% were found to have a congenital
pattern nevus, and 24% were associated with a nevus showing features
of dysplasia.
Of the 94NM tumors, 38% were associated with acquired pattern
nevi, 60% with congenital pattern nevi, and only 2% with dysplastic
nevi. Of the total 808 SSM and NM tumors classified in this way, 41%
were found to have an associated acquired pattern nevus and 38% an
associated congenital pattern nevus. Dysplastic nevi were found in 21%
of this population.
DISCUSSION
Presence of Associated Nevi in SSM and NM The present study reports
the association of melanocytic nevi found in contiguity with primary
cutaneous malignant melanoma. It is based on a series of prospectively
entered data on patients whose histologic attributes included an
assessment of the presence or absence of an associated melanocytic
nevus. Histologic dermal nevus associated with the melanoma was
found in 57.6% of 1954 patients with primary cutaneous malignant
melanomas. This figure is high when compared with the results of
others (reviewed by Elder et al [11]). Several possible explanations could
be cited:
Table I. Numbers of Melanoma Cases Associated with








o0.76 696 452 (64.9)
0.76–1.69 659 425 (64.5)
1.70–3.60 421 192 (45.6)
43.60 178 57 (32.0)
Total 1954 1126 (57.6)
aMillimeters by ocular microscopic on slide.
bSSM and NM types only.
Table II. Correlation of Melanocytic Nevus Type
Associated with Histogenetic Types of Melanoma
Nevus Type SSM (%) NM (%) Total (%)
Acquired 298 (42) 36 (38) 333 (41)
Congenital 248 (35) 56 (60) 304 (38)
Dysplastic 168 (24) 2 (2) 171 (21)
Total 714 94 808
VOL. 100, NO. 3, SUPPLEMENT, MARCH 1993 PRESENCE OF NEVI IN PRIMARY MELANOMA 323S
1. The present study included only SSM/NM, and perhaps these
have the highest association with precursor nevi. It is difficult to
assume that the restriction of the present study to the SSM/NM
types of melanoma could alone account for this difference
because these histogenetic types account for 85–90% of most
large series of malignant melanoma. Other types, such as acral
lentiginous melanoma or those arising in lentigo maligna, were
seldom found associated with nevi in a preliminary search of
the data base, and they would only account for a maximum
10–15% dilution. Marks et al [29] also studied only SSM and
NM tumors and found that 23.3% of cases had an associated
melanocytic nevus. This study, however, utilized 12 patho-
logists in the Dorevitch Pathology Laboratory in Melbourne,
Australia. The authors did not state specifically their criteria for
the diagnosis of nevus or whether they included both junctional
and dermal components.
2. The diagnostic criteria were not similar to those used in other
studies. Friedman et al [30], who studied 557 patients with
primary malignant melanoma, specifically excluded ‘‘melano-
mas associated with histologic evidence of congenital as
opposed to acquired melanocytic nevi’’; they also found that
23% of their series had histologic evidence of an acquired
melanocytic nevus in association with the melanoma. They cite
similar criteria to those used in the present study.
3. The criteria were not applied consistently in these lesions. In an
earlier study using the same criteria and the same pathologist
[31], it was shown that 50% of in situ and 53% of thin
melanomas less than 0.76mm were associated with precursor
nevi. This suggests that the populations and the pathologist are
similar over time but does not explain the lower figures reported
by others.
4. The population studied differed in some way from others
reporting lower figures. It is possible that the study population
comprises a higher proportion of patients with so-called low-
risk or thin tumors than other series. It can be seen from Table I
that more than one-third of the patients (696 of 954, or 35.6%)
had tumors less than 0.76mm thick and that more than two-
thirds had tumors less than 1.70mm thick. In thinner tumors it
seems reasonable to as sume that the residua of associated nevi
would be more apparent than in more deeply invasive tumors.
Incidence by Tumor Thickness The results indicate a clear decrease in
the numbers of associated dermal nevi in contiguity with primary
melanoma of increasing tumor thickness. As indicated above, there were
a large number of thin tumors in the overall data base, and 65% of those
tumors less than 1.70mm showed associated nevi. In the study by Marks
et al [29], the frequency of melanoma-associated nevi was found to
decrease with level of invasion from 31.3% of level I tumors to 21.3% of
level IV tumors. Thickness was only analyzed as less than or greater than
1.0mm, but in this division the percent of associated nevi was 27.0 and
14.8%, respectively. Although the trend toward fewer nevi demonstrable
in thicker or deeper tumors can be seen in the study by Marks et al, the
absolute numbers are lower, as noted above. In fact, Marks et al
concluded that most melanomas do not arise in pre-existing nevi,
whereas the present study supports the suggestion that most thin
melanomas do in fact arise in association with pre-existing nevi. Whether
the thicker tumors develop with a similar proportion of nevi and the
tumor growth over-rides the nevus, or whether thicker tumors develop
less frequently in nevi and attain a greater thickness because of some
other mechanism, is not known.
The contribution of Friedman et al [30] suggests a more favorable
prognosis in those melanomas associated with acquired melanocytic
nevi. Confirmation of this study by another group is lacking, and the
present study did not address this issue.
Incidence of Nevus Type and Histogenetic Type In SSM associated with
nevi, 42% are of the acquired type; 35% are congenital nevi, and 24%
show features of dysplasia. It must be remembered that these data include
all tumor thicknesses, so that the congenital pattern nevus may be
somewhat over-represented in thicker tumors because its nevus cells
extend deeper, and it would take a thicker tumor to obscure the nevus.
The finding of dysplastic nevi in almost one-quarter of SSM is also high
compared with other published studies but can perhaps be explained on
the basis of the referral pattern of patients who have unusual mole
patterns and the increased likelihood of detecting thin tumors in this
subgroup. The findings of Hastrup et al [18], showing approximately 7%
of melanoma arising in a prior dysplastic nevus, are based on a
population-based study and are probably closer to the actual incidence.
In the case of NM, 38% were associated with acquired pattern nevi
and 60% were associated with congenital pattern nevi. It must be
remembered that thickness is not included in this analysis, so that NM
developing in contiguity with acquired nevi could quickly obscure or
destroy the precursor nevus. Because the acquired pattern was defined as
confined to the papillary dermis, one might not expect many NM tumors
to remain confined to this anatomic site because the vertical growth of
such tumors fills the papillary dermis even in thin NM tumors. A deeper
nevus, as defined by the congenital pattern, could be seen more easily in
association with the deeper NM tumors. An alternative hypothesis might
be that congenital pattern nevi are truly more prone to develop NM than
other types.
Only two cases (2%) of NM were found to be associated with
dysplastic nevi. This might be expected, considering the fact that the
dysplastic changes are noted at the periphery of the precursor nevus and
that NM is confined to the vertical growth without adjacent spread.
Lateral features would be expected more commonly in melanomas with a
radial growth phase. An alternative explanation for the low prevalence of
dysplastic nevi in association with NM could be misclassification of
dysplastic changes adjacent to the vertical growth as radial growth of
SSM rather than dysplasia in association with NM.
Cook and Robertson [32] examined melanocytic dysplasia and melano-
ma, distinguishing between lentiginous and epithelioid dysplasia. They
concluded that these processes were similar components of a spectrum of
melanocytic dysplasia. They reported that 27.4% of 226 melanomas showed
such changes, a figure similar to the present study. The present study did not
address the issue of separating lentiginous from epithelioid dysplasia.
Finally, the study of Black [17] examined 500 SSM excisions and
found residual remnants of dysplastic nevi in 32.4% of tumors. Although
this is somewhat higher than the present study, which found 24% of SSM
excisions associated with dysplastic nevi, Black also found only 9.8% of
nevi in SSM excisions without dysplasia (compared with 42% of SSM in
the present study).
In conclusion, the present study has shown that melanocytic nevi are
a common association in routine histologic sections of primary
cutaneous malignant melanoma of the SSM and NM types. The overall
frequency of 57.6% of these tumors associated with nevi may be
somewhat elevated by the proportion of thin tumors in this series, but the
frequency of almost two-thirds of melanoma with thicknesses less than
1.70mm associated with dermal nevi indicates that the majority of
melanomas may be associated with precursor nevi. These findings
support the hypothesis of tumor progression in the melanocytic system,
as discussed by Clark [33].
I would like to acknowledge the critical reading and suggestions of an earlier draft of the
manuscript by Dr. Arthur R. Rhodes.
This work was supported in part by the Melanoma Foundation, 1309 San Mateo Drive, Menlo
Park, CA 94025, and in part by the Melanoma Education and Research Fund, c/oMelanoma
Clinic, P.O. Box 7921, San Francisco, CA 94120.
REFERENCES
1. Clark WH, Reimer RR, Greene MH, Ainsworth AM, Mastrangelo MJ:
Origin of familial malignant melanoma from heritable melano-
324S SAGEBIEL THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
cytic lesions. ‘‘The B-K mole syndrome.’’ Arch Dermatol 114:732–738,
1978
2. Cawley EP: Genetic aspects of malignant melanoma. Arch Dermatol
65:440–450, 1952
3. Munro DD: Multiple active junctional naevi with family history of
malignant melanoma. Proc R Soc Med 67:594–595, 1974
4. Elder DE, Goldman LI, Goldman SC, Greene MH, Clark WH: Dysplastic
nevus syndrome: a phenotypic association of sporadic cutaneous
melanoma. Cancer 46:1787–1794, 1980
5. Tucker MA: Individuals at high risk of melanoma. In: Elwood JM (ed.).
Melanoma and Nevi: Incidence, Interrelationships and Implications.
(Pigment Cell, Vol. 9.) Karger, Basel, 1988, pp 95–109
6. Swerdlow AJ, English J, MacKie RM, O’Doherty CJ, Hunter JAA, Clark J,
Hole DJ: Benign melanocytic nevi as a risk factor for malignant
melanoma. Br Med J Clin Res 292:1555–1559, 1986
7. Holly EA, Kelly JW, Shpall SN, et al Number of melanocytic nevi as a
major risk factor for malignant melanoma. J Am Acad Dermatol
17:459–468, 1987
8. Swerdlow AJ, English J, MacKie RM, et al Benign naevi associated with
high risk of melanoma. Lancet II: 168, 1984
9. Clark WH, Elder DE, Guerry D, et al A study of tumor progression: the
precursor lesions of superficial spreading and nodular melanoma.
HumPathol 5:1147–1165, 1984
10. Kopf AW, Levine LJ, Rigel DS, Friedman RJ, Levenstein M: Congenital-
nevus-like nevi, nevi spili, and cafe-au-lait spots in patients with
malignant melanoma. J Dermatol Surg Oncol 11:275–280, 1985
11. Elder DE, Greene MH, Bondi EE, Clark WH Jr: Acquired melanocytic nevi
and melanoma: the dysplastic nevus syndrome. In: Ackerman AB (ed.).
Pathology of Malignant Melanoma. Masson, New York, 1981, pp 185–216
12. Grin CM, Kopf AW, Welkovich B, Bart RS, Levenstein MJ: Accuracy in
the clinical diagnosis of malignant melanoma. Arch Dermatol
126:763–766, 1990
13. Elwood JM, Gallagher RP: The first signs and symptoms of melanoma: a
population based study. In: Elwood JM (ed.). Melanoma and Nevi:
Incidence, Interrelationships and Implications. (Pigment Cell, Vol. 9.)
Karger, Basel, 1988, pp 118–130
14. Rhodes AR: Melanocytic precursors of cutaneous melanoma: estimated
risks and guidelines for management. Med Clin North Am 70:3–38, 1986
15. Rhodes AR, Sober A, Day CL, et al The malignant potential of small
congenital nevocellular nevi: an estimate of association based on the
histologic study of 234 primary cutaneous melanomas. Am Acad
Dermatol 6:230–241, 1982
16. Kelly JW, Crutcher WA, Sagebiel RW: Clinical diagnosis of dysplastic
melanocytic nevi. A clinicopathologic correlation. J Am Acad Dermatol
14:1044–1052, 1986
17. Black WC: Residual dysplastic and other nevi in superficial spreading
melanoma. Clinical correlation and association with sun damage.
Cancer 62:163–173, 1988
18. Hastrup N, Osterling A, Drzewiecki KT, Hou-Jensen K: The presence of
dysplastic nevus remnants in malignant melanomas: a population-
based study of 551 malignant melanomas. Am J Dermatopathol
13(4):378–385, 1991
19. Maize JC, Ackerman AB: The dysplastic nevus and the dysplastic nevus
syndrome. In: Maize JC, Ackerman AB (eds.). Pigmented Lesions of the
Skin. Lea & Feabiger, Philadelphia, 1987, pp 257–269
20. Rhodes AR, Harrist TJ, Day CL: Dysplastic nevi in histologic association
with 234 primary cutaneous melanomas. J Am Acad Dermatol
9:563–574, 1983
21. Breslow A: Thickness, cross-sectional areas and depth of invasion in the
prognosis of cutaneous melanoma. Ann Surg 172:902–908, 1970
22. Clark WH, From L, Berdardino EA, Mihn MC: The histogenesis and
biologic behavior of primary human malignant melanoma of the skin.
Cancer Res 29:705–727, 1969
23. Sagebiel RW: Diagnosis and management of premalignant melanocytic
proliferations. Pathology 17:285–290, 1985
24. Mark GJ, Mihm MC, Liteplo MG, et al. Congenital melanocytic nevi of
the small and garment type: clinical, histologic and ultrastructural
studies. Hum Pathol 4:395–418, 1973
25. Rhodes AR, Silverman RA, Harrist TJ, Melski JW: A histologic
comparison of congenital and acquired nevomelanocytic nevi. Arch
Dermatol 121:1266–1273, 1985
26. Ackerman AB, Magana-Garcia M, DeLeonardo M: Naming acquired
melanocytic nevi – Unna’s, Miescher’s, Spitz’s, Clark’s. Am J Dermato-
pathol 12:193–209, 1990
27. Clemente C, Cochran AJ, Elder DE, Devene A, MacKie RM, Mihm MC,
Rilke F, Cascinelli N, Fitzpatirck TB, Sober AJ: Histopathologic diagnosis
of dysplastic nevi: concordance among pathologists convened by the
World Health Organization Melanoma Program. Hum Pathol
22(4):313–319, 1991
28. Roth ME, Grant-Kels JM, Ackerman AB, Elder DE, et al. The
histopathology of dysplastic nevi. Continued controversy. Am J
Dermatopathol 13(1):38–51, 1991
29. Marks R, Dorevitch AP, Mason G: Do all melanomas come from
‘‘moles’’? A study of the histological association between melanocytic
naevi and melanoma. Australas J Dermatol 31:77–80, 1990
30. Friedman RJ, Rigel DS, Kopf AW, Leiblich L, Lew R, Harris MN,
Roses DF, Gumport SL, Ragaz A, Waldo E, Levine J, Levenstein M,
Koenig R, Bart RS, Trau H: Favorable prognosis for malignant melanomas
associated with acquired melanocytic nevi. Arch Dermatol 119:455–462,
1983
31. Sagebiel RW: Histopathology of borderline and early malignant
melanomas. Am J Surg Pathol 3:543–552, 1979
32. Cook MG, Robertson I: Melanocytic dysplasia and melanoma. Histo-
pathology 9:647–658, 1985
33. Clark WH: Tumour progression and the nature of cancer. Br J Cancer
64(4):631–644, 1991
VOL. 100, NO. 3, SUPPLEMENT, MARCH 1993 PRESENCE OF NEVI IN PRIMARY MELANOMA 325S
